Enhanced TRAIL sensitivity by E1A expression in human cancer and normal cell lines: inhibition by adenovirus E1B19K and E3 proteins.
TNF-related apoptosis-inducing ligand (TRAIL) is a member of the TNF superfamily of cytokines that induces apoptosis in a variety of cancer cells, but not in normal cells. However, more and more tumor cells remain resistant to TRAIL, which limited its application for cancer therapy. Expression of the adenovirus serotype 5 (Ad5) E1A sensitizes tumor cells to apoptosis by TNF-alpha, Fas-ligand, and TRAIL. Here we asked whether E1A overcomes this resistance and enhances TRAIL-induced apoptosis in the tumor cells. Our results revealed that the tumor cell lines, HeLa and HepG2, with infection by Ad-E1A, were highly sensitive to TRAIL-induced apoptosis. Importantly, we found that in normal primary human lung fibroblast cells (HLF) TRAIL is capable of inducing apoptosis in combination with E1A as efficiently as in some tumor cell lines. The adenovirus type 5 encoding proteins, E1B19K and E3 gene products, have been shown to inhibit E1A and TRAIL-induced apoptosis of HLF cells by using the recombinant adenovirus AdDeltaE1B55K, with mutation of E1B55K, containing E1B19K and complete E3 region. Further results demonstrated that the expression of DR5 and TRAIL was down-regulated in the AdDeltaE1B55K co-infected HLF cells. These findings suggest that TRAIL may play an important role in limiting virus infections and the ability of adenovirus to inhibit killing may prolong acute and persistent infections. The results from this study have also suggested the possibility that the combination of E1A with TRAIL could be used in the treatment of human malignancy, or in the selection of the optimal adenovirus mutant as effective delivering vector for cancer therapy.